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* Chapters from college textbooks in diverse fields were compared with
summaries constructed to convey the main points. A series of studies
demonstrate consistent advantages for summaries. Summaries maintained
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12 months. Summaries were superior both for questions directly taken from
the text and for inference questions that required the subject to combine
facts that had been studied. A transfer task looked at ability to learn
new, related material as a function of how the previous material was
learned. Summaries yielded better transfer. Reaction time differences
showed the same pattern as percent correct. Summaries maintained their
superiority even when the main points in the text were underlined
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Abstract

Chaplers from college textbooks in diverse fields were compared with summaries
constructed to convey the main points. A series of studies demonsirate consistent
advantages for summaries. Summaries maintained their advantages at retention intervals of
20 minutes, | week,and 6 to 12 months. Summaries were superior both for questions
directly taken from the tex! and for inference questions that required the subject to combine
facts that had been studied. A transfer task looked at ability to learn new, related material
as a function of how the previous material was learned. Summaries yielded better transfer.
Reaction time differences showed the same pattern as percent correct. Summaries maintained

their superiorily even when the main points in the text were underlined.
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A typical college text contains about 400 pages of text and about a 150,000 words. No
educator seriously believes that a student will commit all 150,000 words to memory verbatim.
What then, do the author and teacher expect the student to remember? In part, the text is
intended to communicate a certain set of skills for reasoning or thinking cogently within that
field. However, another important function of the text, judging from typical examination

questions, is to communicate facts.

If one counts the number of propositions in a textbook, most modern texts contain tens of
thousands of facls. No teacher can seriously expect the student to retain all of these facts.
A number of cognitive scientisls have proposed theories of the structure of text (e.g.,
Crothers, 1972; Frederiksen, 1975; Kintsch, 1974; Kintsch and van Dijk, 1975; Mandler and
Johnson, 1977; Meyer, 1975; Rumcihart, 1975; Stein and Glenn, in press; Thorndyke, 1977)
and these analyses imply which facls are more likely to be retained. The predominant
analysis of tex! has structured the propositions or idea units hierarchically where the more
central or important propositions are represented higher in the hierarchy. Investigations of
these represcntations have found thal propositions higher and more centril in these
hierarchies are belter recalled, more accurately recognized, and more rapidly verified (e.g.,

Kintsch, 1974; Kintsch and van Dijk, 1976; Meyer, 1975).

These results suggest thal memory for text nicely meshes with a writer's communicative
intent. The main points are best remembered and these are the propositions that the writer
most wants remembered. One might wonder whether this coincidence is accidental or causal.
It might be that the reader irmplicitly recogrnizes the importance of the central points and
assigns greater capacity to their processing. Or it might be that main points}due to their
position in the logical structure within a !ext) are better remembered even when amount of
processing lime is controlled. Meyer and McConkie (1973) report that centrality in a
hierarchy is a belter predictor of recall than a subject’s rating of importance of propositions.
This suggests thal better memory for certain propositions is due to logical structure and not

a subject’s perception of importance.




Funclion of Dotails

From the notions presented thus far, it is difficuit {o make a case for the inclusion of

details in texts. Although the hierarchical text theories have not explicitly commited

themselves on this issue, one would think that the detailed propositions under a main point
would not have a facilitative effect in memory for prose. Assuming such hierarchies are
seached in a top-down manner, access to the details depends on getting the main points but
there would be no dependence of main points on details. If anything, details should take
study lime away from the main points. Also, to the extent that subjects have difficulty in
identifying the main points in a text, inclusion of details would tend to interfere with the

exiraction of the central ideas.

Of course, there are probably many arguments that can be made for why students read the
long, detailed version of a text rather than a summary. For one thing, while the writer cannot
seriously expect the student to retain all of the tea, some of the details will probably be

retained and provide illustrations and expansions of the main points.

Another goal of the inclusion of details is to acquaint the student with the argument
structure of the field. Even if a student does not remember specific arguments, he or she
may shil be able o abstract the type of argument used and thereby regenerate it at some

future time.

These potential functions of details, however, do not address the issue of whether details
support the memory for the main points of a text. If the principal educational function of a
text were to communicate the central facts, would the author be justified in including details?
One argument that can be made is that embellishments allow the reconstruction of the main
points. That is, the details imply the main points aithough the converse is not true. This
position is in implicit opposition to the hierarchical theories as described above. If one views
memory for a text au a network structure rather than as a sirict hierarchy of propositions,

recall of details allows access 10 the main points 1o which those details are connected. When

the main poinls are forgotten, one can still infer or reconstruct the main points from the




details that imply them. Consider the following three sentences that are found in one of the
introductory chapters we used in some of our experiments. First, there is a general

statement:

(1) Africa has had less rapid development in the 1960's than the
1950°s.

stafements
Second, we have two statee al a level of detail below this general statement:

(2) There were decreaces in administrative efficiency associated
with the move from colonial to independent status in many countries.

(3) In the 1960's, there was an unwise emphasis on manufacturing

at the expence of agriculiture. +hat delarls 5Uf’.rf memory
P of fhe muin porintg
Sentences (2) and (3) imply (1), but not vice-versa. Thur posmon/\can be dubbed the

redundancy hypothesis.

To summarize, listed below are the arguments for excluding details when trying to
maximize acquisilion of important points:
(1) There are tens of thousands of facts in a text; we can nol expect students to

memorize all of these facls and they don™,

-

(2) Students will have to time share, thal is, devole some of their processing

time to unimportant facts.

(3) It is harder for readers 0 appreciate or extract the important points if they

are embedded in details.

(4) Hierarchical analyses of text-structure assert that delails are subordinate in
the representalion to the main points and therefore can not help the student
remember the main points. Access to the details is through the higher level nodes

and thus dependent on recovering the main points.

Thé arguments fo' including detals in an attempl .0 maximize acquisition of important

points can be summarized as follows:




(0) Details may provide nceded arguments to convince the reader of the
verily of an asserlion. However, this and other functions
of illustration are not relevant to the discussion of how

to best learn specific facts. Thus we have cailed this reason Q.

(1) Embellishments may allow the reconsiruction of the main points,

The details imply the main points although the converse is not true.

(2) Sometimes access to central points may only be available via some

details.

We were inclined to believe this second point of view given the importance we attribute to
elaboration in other contents (Anderson, 1976; Anderson and Reder, 1979; Reder, 1976;
1979). In an informal pole of coileagues we aiso found thal the much more frequent

prediction was that text would prove to be betler than summary--al least al delayed testing.

EXPERIMENTS 1 and 2

To discover whether inclusion of details is advantageous or not, we decided to perform a
pair of experiments that would test subject’'s memory for information acquired via text and
via summaries immediately after study and at a delay of one week. The two experiments
differ only in the amount of study time, so they will be described together. Two standard
introductory college lexls were selected as the basic material, one An [ntroduction to
Descriptive Linguistics by Gleason (1967), the other The Geography of Modern Africa by
Hance (1975). Neither text requires prior knowledge on the part of the student in that
content arca. In both cases, Chapter | was the material students studied. Summaries were
written for both chapters. These summaries were rcughly one-fifth the length of thre
originals and were about 1000 words long. The questions we chose to ask the subjects could

8ll be answered on the basis of the summaries. The questions were true-false and half of the




trues and half of the falses could be answered by retrieving a simple assertion provided in
the summary. The other haif required that the reader combine statements presented in the

summary. The former type are cailed direct questions; the latter, indirect questions.

Method

Materials

The text materiai had been photocopied from the original textbooks. The summaries were
wrilten to restate the main points in as compac!t a fashion as possible. The critical sentences
were lyped on plain sheets of paper, keeping the section headings of the original text. No
paragraph structure or inlerstitial material was maintained, however. Each sentence started
on a new line. The African Economic Geography tex! was approximately 4300 words and its

summary 1000 words. The linguistic text was about 4900 words and its summary 800 words.

For each ltopic, 32 questions were wrilten, haif interrogating specific assertions in the
material (direct questions) and haif requiring integration of several points (indirect questions).
To facillitate collection of reaction times, the items required only simple true-false decisions.
Half of the direct and half of the indirect questions were faise. The items were selected such
that a group of Yale undergraduates who had not read the material answered the questions

with chance accuracy, viz, scored at about S0 per cent.
Procedure

Each subject studied both the linguistics material and the African material, one in the
original text form and lthe other in the summary form. Subjects in Experiment 1 studied the
text for 20 minutes and the summary for 20 minutes. Some subjects complained that 20
minutes was not sufficient time to read the teﬂ)so in Experiment 2, subjects were given 30
minutes 1o study each type of material. Whether subjects studied the text material first or
the summary material first was randomly determined as was the assignment of the topics to

the two study conditions.




Subjects were given the reading matter to study in a smalil, private cubical that contained a
video terminal connected to a POP 11/40 computer. The terminal indicated to the subjects

how much study time was left.

After studying each topic, subjcts were tested with a series of 16 statements. These 16
statements were composed of four indirect true, four indirect false, four direct true and four
direct false as defined earlier. Thirty-two questions were constructed, but only half of each
type were (randomly) selected to be lested immediately after studying. The other half were
tested one weck later. Reaction times were surreptiously recorded from the onset of the
statement until the subject responded as o whether the asserfion was true or not as defined
by the material studied. [n calculating mean reaction times, latencies greater than 20 seconds
were truncated to 20 seconds. This was done 1o avoid the distored means that might arise if

# subject sat and thought for minutes about a question.

After answering questions about the first topic studied, subjects studied the second topic.
When subjects were brough! back a week later 1o answer the remaining 16 questions on each
topic, they were tested on the two sels in the same order as they had been studied. Order

of statements in both the initial testing and the delayed test were randomized.
Subjects

Thirty-nine subjects were tested in Experiment | and twenty-four in Experiment 2. They
were recruited from the undergraduate population at Yaie and served either {o earn credit in
the introductory psychology tourse or to earn $5.00. The experimenls were run in two
sessions. The first lasted an hour or more. The second, a return test one week later, lasted

about ten minules.
Results
Table | presents the resulls from the two experimerts. There is a slight advantage for

subjects who studied the material for 30 minutes, but the pattern is essentially the same. In

fact, subjects are only 1.8 7 better in Experiment 2 for the ten extra minutes of study time.




Therefore, we will present the data of all 63 subjects averaged together. Table 2 presents
the data collapsed over Experiments | and 2, but partitioned inlo immediate and delay
conditions. Each ccll of the maltrix represents 252 observations. An analysis of variance was
performed on the data using as factors subjects, form of study (tex! vs. summary), truth (true
vs. false), question type (direct vs. inference) and delay. The standard error of the means in

Table 2, based on the overail subject-by-conditon interaction is 2.97.

................................

--------------------------------

There are significant effects of study F(1,38)=15.13; p<.00l, and delay, F(1,38)=16.53;
p<.00l. The advantage of summary over prose does not seem lo diminish with delay. The
overall effect of truth 1s not sigmficant and we will collapse over it since differences between

true and false may only reflec! response biases.

...............................

................................

There « a sizable interaction between the diminesions of study and statement type,
F(1,38)=8.00, p<.0l, such that subjects answer direct questions belter than indirect questions
when the material s studied in summary form, but answer indirect questions betler when the
material is learned in the original fext form. However performance on indirect questions is
better for material learned in summary form than in prose form, i.e., there is a clear main

effect of lype of study over and above the inleraction,

Table 2 also presents the judgment limes (in seconds). These data were analyzed using
the same factors as the percent correct data. The same pattern of resulls oblains, although
the differences are no! all reliable. Subjects were significantly faster in responding at a
delay, F(1,38) =538, p<05. Subjects were also faster to answer direct questions than
indirect, F(1,38)=58.77, p<.00]. Subjects seem to be fasier somewhat o answering questions

about material studied in summary form, but this result is not reliable.

Table 3 partitions the data by type of material, viz,, whelher it was the linguistics chapter

-




or the African economic geography chapter. Subjects seem to do better on the linguistics
chapter than they do on the African chapler, however the same pattern of results obtains for

both chapters.

EXPERIMENT 3

Experiments | and 2 equaled the summary and text malerial on study time in order to
assess which means was best for communicating main points. The conclusion seemed to be a
clear victory for the summaries with an overall accuracy of 75.27 as compared with an
accuracy of 65.37 for material studied in text form. However, the question of retention seems
to be at least as theorelicaliy interesting as initial acquisition and it occurred to us that prose

might show a belter retention function.

In order to discover whether material acquired from original texts would be more resistent
to forgett.ng, we needed to equale initial performance. With this in mind, we ran a third
experiment giving subjects only 1S minutes to study the summaries and 45 minutes to study
the text. In other respec!s, the procedures and materials were 1dentical with the first two
experiments. The experiment used 3| subjects recruited from the same population as before

and they could receive cither credit or §5.00 payment.

Resulls

Table 4 provides the percent recall data from the experiment as a funclion of form of
study, type of question and delay. The difference between summary and text is only 2.57 in
immediate test as compared with 11.77 in Experiments | and 2. These data were analyzed in
the same way, using the same factors as the data from Experiments | and 2. The standard

error of the means is 4.27.

There is no longer a significant difference between summary and text in the immediate
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condition, although there is still a siight advantage for material studied in summary form. Now
one can ask whether the lext material 1s better retained. There is no significant interaction
of delay with type of study (although there is a significant effect of delay--F(1,30)=20.22;
p<.001l). The extent to which one can claim thal one type of study yields better retention,

be tfer

however, indicates that material studied in summary form is remembered lonper.

B e -

D -

In Experiments | and 2, it was noted that there was an interaction between type of
question asked and study form. In those experiments, the interaction seemed to diminish
slightly with delay, but there was not a significant 3-way inleraction with delay. In the
current experiment, the interaction s only present in the immediate condition, but the effect
disappears in the delayed condition. Indirect questions are notl answered as well as direct

questions for material studied in text form either,

Table 4 also presents the judgment times for this experiment. The limes are considerably
faster at J delay, £(1,30)=16.97; p<001l, and slower for indirect statements, F(1,30)=34.05;

p<.001. There were no other significant effects.
Discussion

So far, the data have not indicated any instance where subjects perform better having
studied the original lex! than having studied a summary of it. There was scant evidence that
indirect questions are answered better than direct questions when material is studied in text
form. Howcver, this effect was weak statistically and not so large absolutely to cause a
reversal with the summary condition. There may be a temptation to attribute the poor
performance in the text condition to the particular materials chosen. For instance, perhaps
the texts were poorly written, This seems uniikely as these texts have been adopted in a
number of coilege ccurses. There s also at least one published study (Newsom and Gaite,

1971) that has also found better memory for tex! material (in a somewhat different paradigm).

Nonetheless, to ensure that these results could not be accounted for totally by inherent




il

propertics of the malerials used, an experiment was performed that removed the memory
component from the task. This would indicale to what extent the results could be attributed
to the case of question answering from the two sels of materials. Later experiments would

explore further the generaiizabiily of the resuils 10 olher materials.

Experiment 4

Subjecte were given the same questions to answer in this experiment as other subjects
were given in previous cxperiments. They were also given the same materials, viz.,, one
chapter in the original text form and one in the summary form. The principal difference was
that the material they were '0 study was before them while answering the questions and
they were encouraged !0 go back and look up any answer about which they were uncertain.
The goal of this experiment was to eliminate the memory component of the task, and discover
how much of the difference between the two study conditions was altributable to ease of

discerning the relevant information from the study material.

It shoulc be pointed out tha! this procedure does nol really eliminate the role of memory in
the task. Subjects were toid to read the material first before answering the questions. They
did thig, bul tendcd not 1o fook back at the passage to answer the questions. After a few
pilot subjects were run, a decision was made to pay subjects for correct responses and
penalize them for incorrect answers in order to motivate them to look back through the
material. Even with a monitary incentive, subjects did little hunting. In any case, the results
from this experiment give some idea of the extent to which the results can be atiributed to

comprehension rather than memory failure.
Subjects

Twenty subjects were recruited from the Yale undergraduate population for an experiment
that lasted under twc hours. They were pad $2.50 plus a bonus of $05 for each question

they answered correctly.
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Procedure

The same matcrials were used as in Experiments i--3. However, subjects were given
unlimited time to read the study material. After reading through the material to their
satisfaction, they were given the 32 statements for that topic on a sheet of paper and were
encouraged to go baca and check their judgments about the truth of these slatements. It was
emphasized that it was important to be certain about their judgments and to find the
supporting information when necessary. Subjects did search through the material at least
some of the time. Each subjec! read both topics, one in text form and one in summary form.

All possible orders of topics and conditions (four possible) were used equally often.

RESULTS and DISCUSSION

Tabie 5 presents mean accuracy for direct and indirect questions on material read in
summary form and in text form. Subjects did not do all that weil even with the text in front
of them. This caused us to doubt whether our designated “correct”™ answers were always
correct. In an informal study, with a few subjects, we pointed o the portions of the text
from which the questions were taken. We obtained over 957 agreement with our subjects in
this case. The subjects’ problem in this study was that they did not know which portion of
the text was relevan! 1o the question. Thus, it is clear thal in all conditions subjects are
making errors primarily because they are not always searching when and where they should

(c.f. Hayes-Roth and Walker, in press).

“Taser Tgblc & Eloyt herr

It is unclear what portion of the subjects failure in the memory condilions is due to similar

factors. Perhaps they had the information committed to memory for answering the question
but failad to recall it in response 'o the question. This seems particularly plausible with

respect to the indirect questions.

In any case, we tocx the conservative option of assuming that every time the subject failed
in this experiment he would have faled in 3 memory experiment. We corrected the

performance from the previous experiments with the data from this experimen! under this
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conservative assumpltion. We assumed that failure to recail in the previous experiments was
a mixture of failure to notice the relevance of information in memory and "true memory
failure.” Let p, be the probability of failure to notice relevance of information. This can be
estimated as twice the error rate (the error rate is | minus probability correct in Table 5).
Let Py be the observed probabilily of failure to recali in experiments | and 2 (similarly
estimated from Tabie 2), and p, be the probabilily of a memory failure. The relation

between these probabilities s
Po = Pn * (1 = pplom,
and so p,, can be estimated
-

P Pg - p_n
-8,

Tabie 6 gives the estimated probabilities of a memory success (1 - p,,) for Experiments 1 and

2.

-

-

The paitern obtained by analyzing the data correcting for guessing or correcting for
performance "withoul memory demands” teils much the same story as before. Subjects can
answer questions better f they have the summary malerial before them. The estimale of
differential performance without memory constraints undoubtedly contains effects due to
memory. Subjects often did not look back to the materials when answering questions, and
they did not get all answers correct. Therefore correcting memory data by dividing by the
results from this control experiment will altenuate a real difference. Nonetheless, there still

remained an advantage for the summary condition,

EXPERIMENT 5

enaole

The data do not support the nolion that the reason details are included in a text is 10 mahe

readers better retain the central points of a passage. Conceivably a more subtle benefit
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might accrue with the inclusion of details. Details provide the rcader with a richer, more
elaborate siructure of the knowledge and perhaps this elaborated structure helips that person

better acquire subsegquent information. This hypothesis can be tested by looking at the

extent to which subjects perform betler on learning a set of facts when other related facts,

learned previously, were acquired in text form rather than summary form.

New materiais were used in this experiment for several reasons. Firs!, the experiment
required text book chapters that could be easily spiit in half so {that one haif could be learned
in one form (lext vs. summary) and the other hall in the other form. Second, this provided a

test of the replicability of previous results with new materials.

Method

Subjects

Thirty-two subjects from the Yaie University community were recruited during the summer

session. They were pad $7.50 for their participation.
Materials

Again, inlroductory textbooks were used. One chapler deall with the money supply taken

from an introductory economics tex! cailed Macro Economics by Lloyd Reynolds, (1976), the

other chapter, on the Russian Revolution, is from a history tex! called Russia: A short history
by M. P. Florinsky, (1969). Both chaplers have a nalural stopping point in the middle which
served 0 divide them in half. Subjecls were asked questions about each half chapter after

studying that matenial.

Again, summaries were wrilten to restate the main points in as compac! 2 fashion as
possible. The sect on headings of the original text were retained, but there was no
paragraph structure or inlerstitial material for the summaries. Only the critical sentences

were typed on plain paper. Subjecls received photo-copies of the original chapters in the
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text condition. True-faice questions were constructed with the constraint that they could be
answered on the basis of the summaries alone. Since the important findings did not depend
on the dislinction between direct and indirect questions, the distinction was dropped for
these topics. All questions were pre-tested and only seiected if Yale undergraduates who
had not read the material performed at chance (507 accuracy) on them. There were 20

questions, 10 true and 10 faise for each haif topic.
Procedure

Each subject studied both the economics and the history material. The second half of a
topic was always studied after the first half. There were 16 different conditions in this
experiment made by ail possible combinations of summary or prose in the four half topics and
the two possible orders, economics or Russian studied first. Two subjects were run in each

condition.

Each half topic was studied for 30 minutes. Subjects were asked 20 questions immediately

after reading each half.

Resulls

The data from this experiment are displayed n Table 7 averaged over order, truth, and
type of text. Separate statistical analyses were done for the first text studied and the
second. We will report the resulls of these analyses combined. Focus first on the top
porlion of the table. Trus lists the overall performance for the combined halves of both
topics studied in summary form and studied in text form. Once again, there is an advantage
for the summary condition although the effect! seems a little weaker. The effect is
nonetheless significant (g = 2.20).1 The fact that the effect is not as large may be due to a

difference in the materials selected.

-

The middle portion of the table presents the results of major inlerest. It displays the
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proportion correct on the second haif of each topic as a function of how the second half was
studied and as a function of how the first half was studied. There is a marginally significant
interaction (1gg = 1.61) such that a person is belter off studying the second haif in the same 3
form as the first half was studied. Over and above this, however, there is no advantage for
having studied the first half in prose form as we had anticipated. [f anything, there is an
advantage here too for having learned material in summary form (but clearly not
significant--tge = .92). That is, not only does one learn information better when it is studied
in summary form, there is some indication that one acquires new information belter when

prior related malerial has been studied in summary form.

The bottom part of Table 7 breaks down performance into the specific topics used. In
both cases, performance is belter in summary form, but the advantge seems to be greater
L with the history material. This finding 15 not too surprising in that the history text has a more

diffusive style. In other words, the economics text is written in a rather summary-like style.

EXPERIMENT 6

: Some of the advantage for the summary condilions might be due to the fact that subjects’
perceptions of the critical points differ from the writers of the summaries and therefore in
the text condition they are not focusing on the facts to be tested. Kintsch (personal
communication) has found in the past thal students’ note-taking of his lectures reveals a

different orgainization of ideas such that different points are considered the centrai ones.

In order to test the notion that the advantage of the summary condition was due to
subjects inability to icoiale what we thought the important points in the text, we replicated
the last experiment and underlined the main points in the text. In all other respects, the two
experiments were identical. All the points in the summaries could be found in the text and

these main points were underlined on the pholo-copies of the chapters. Thirty subjects were

taken from the same population.




Resuits

The resuits from this experiment are presented in Table 8. The top portion of the table
gives the means for the two crilical conditions collapsed over materials and halves of
chapters. The effect of type of study s attenuated (tgg = 1.69), but the advantage for
summaries remains. The fact that the effect is smaller should not be surprizing in that some
subjects may have simply read the underlined portions of the lext material, ie., trealed the

text condition as if it were the summary condition.

------------------------------

D e

The center portion of the table presents the critical analysis. Again there is an interaction
such that subjects perform best learning the second half in the same mode that they learned
the first half (I’O = 1.53). Combincd, these two experiments yield a significant interaction
between first and second form (t;g¢ = 2.22). There was also a margin of significant
advantage in this experiment of having studied the earlier text in summary form (tso = 1.75).
In combination, the two experiments also display a marginally significant effect in that

direction “156 = 1.89, p<.]; two-taiied).

EXPERIMENT 7

Having been unable fo find an advantage for prose in any circumstance, we made one last
altemp!t to see f perhaps the long-range retention of prose might not be superior to
acquisition from summarics. We brought back as many subjects as we could from Experiments
1, 2 and 3. The original three experiments had been performed from January through May of
1977 while the retention tests were administered from November 1977 through May 1978.
Thus, the delays varied from 6 to 12 months. The variation in delay is not serious as each
subject serves as his own control. We constructed new true-faise questions on the sama
chapters and verified with pilot subjects that these too are answered at chance by Yale

undergraduales who have no! sludied the malerial.

- e
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Method

Subjects

It was not possible 1o achieve even a SO7 return rate. Some subjects had left Yale, others
were impossible !0 contact, and stil others refused ‘o return. Of the 39 subjects i»
Experiment |, there were 16 returns; of the 24 in Experiment 2, there were 16 returns, and

of the 31 in Experiment 3, there were 18 returns.
Materials

New truc-falce questions were created for both topics used in the experiments. Unlike the
original set, no distinction was made between direct and indirect questions. Bul like the
original questions, they were tested on piiot subjects who had not read the materials to

assure that they would have only 507 (chance) accuracy of a correct response.
Procedure

Subjects were not told prior to their return why we needed them for our experiment.
That is, wr did not tell them that they would be asked more questions on the material they

studied. In this way, we hoped to minimize any rehearsal prior {o the retention test.

As in the original three experiments, the questions were presented to the subject via
computer-driven CRT screen. They were tested on the two sels of material in the same
order as originaily studied. It was carefully explained to the subjects that they were still to
try judge the truth of these statements with respect to the material that they had originally
studied. While many subjects claimed to remember little or nothing from the original study
episode, it was at least the case that they were able to remember which material was studied

in summary form and which in text form.

Results

The results from this experiment are presented in Table 9 along with the comparable data

from Experiments 1, 2 and 3 using only the data of those subjects we were able to bring
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back. The data are presented for summary and lext conditions as a function of the three

levels of delay, viz,, immediale test, test at one week and test at 6-12 month delay.

................................

Even at a delay of up to one year, there is still some advantage for the summary condition.
There is an interaction between study form and delay, F(4, 188) = 2.68; p<.05, and the
difference between the text condition and the summary condition is not significant at the
longest delay. These effects may be due to the fact that performance is approaching the
“floor™ which is S50 per cent. That is, the interaction and the lack of a significant difference
might be due to the fact that true differences can not be manifest since performance using

percent correct can not go any lower.

GENERA!. DISCUSSION

The data from seven experiments have becn presented all of which argue that learning
material from summaries 15 at least as good as reading the original text. People's ability to
recognize important facts about a topic afler studying it regardiess of the delay between
study and test is superior when the information is learned from a summary. New information
is learned betler (mcasured by one’s abilily to answer questions) if information learned

earlier on a related topic was learned by rcading a summary.

Our initial expectation was that the embellishments would improve relention since they
provide a redundant coherent structure. Apparently the total time law and the notion of
having to lime share belween main points and detals is a more accurate way of
understanding the situation. It s possible that subjects are providing their own
embellishmenls while studying the summaries, but that is pure speculation. The fact that
texts do not have a relenlion advantage over summaries is something of a consternation for
our elaboration analysis of memory. Of course, because of the uncontrolled structure of

textbooks, the reasoning is loose that goes from the elaboration hypothesis to a prediction of
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an advantage for textbooks. We plan to follow up these resulls with experimentation on

more carefully controiled material.

There are undoubtedly other desired outcomes besides fact learning that are intended from
studying a text. Conceivably, a text serves these other purposes better than would a

summary. Some of these were mentioned in the introduction,

It had occured to us that some subjects might benefit more from reading summaries than
other subjects. In fact, there is some evidence (Pask and Scott, 1972) that different groups
of people learn the same set of material better when it is structured in a manner consistent
with their respective competencies. It seemed reasonable to suppose that poor readers
might benefit more from reading summaries than good readers who can discern the important
information from the tex!. To test this notion, the data from Experiments | and 2 were
divided in half such that the subjects with the highest accuracy were in one group and
subjects with the worst accuracy n the other. We then reanalyzed the data for each group
to see if the pattern of summary versus text study conditions would be different for the good
and bad subjects. We found no difference in pattern. So it seems that the findings of better
performance when reading summaries generalizes to all types of people regardless of their

scholastic aptitude.

In case you, the reader of this paper, are now concerned thal you will have trouble

retaining the central resuils and conciusions of this paper, 3 summary version (Reder, 1979)

i1s available upon request.

e At A AT ST A I
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Footnotes

| Because of the nature of our design, we had to do separate analyses for the two topics
read by a given subjecl. Other within-subjects factors had to be treated as between and due

to experimenters’ error, we do not have equal Ns in each condition.




Direct
Indirect

Direct
Indirect

Table |

Proportion Correct on Questions from
Experiments | and 2 as a function of type of study
and type of question.

Experiment | 20 min.

Summary

i -
720

Experiment 2

Summary

.789
732

v ————
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Table 2

Accuracy and Latency Performance on Questions
from Experiments | and 2 as a function of type of

Immediate
Summary

839
752

Immediate
Summary

10.64
12.86

question, type of study, and delay.

Proportion Correct

Text

651
707

Reaction Time -- secs.

Text

11.64
12.80

0:/?7

Summary Text
718 .607
.700 .647

Oe la y

Summary Text
10.84 11.13
11.84 11.86




Table 3

Proportion Correct in Experiments | and 2
partitioned by material studied.

Immediate Oe /?7

Summary Text Summary
Africa 752 611 .684
Linguistics 841 738 731




Direct
Indirect

Direct
Indirect

Table 4

Accuracy and Latency Performance on Questions from
Experiment 3 as a funclion of type of study,
type of question, and delay.

Proportion Correct

Immediate Delay
Summary Text Summary
.76 .68 .68
.73 .76 67

Reaction Time -- secs.

Immediate Delay
Summary Text Summary
11.13 11.09 9.48
12.45 12.58 11.01
o

Text

.65
59

Text

10.27
1135
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Indirect
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Table 5

1
Accuracy on Questions wnlh"no
Memory Requirement X

Summary Text
.85 78
.80 72




Table 6

Estimated Probabiities of Memory Success using
Corrected Memory Scores

Immediate Delay
Summary 91 .64
Text ) 72 51

NP
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Table 7

Estimated probabilities of memory success using Corrected Memory Scores
Divided by Corrected "absolute”™ Scores.

Performance averaged over both halves

Summary Text
758 204 !

Performance on second half as a

. o et st 225

function of study form on first half

Previous Form

Summary Text Average
Current Form S
Summary .782 721 192
Text 714 737 726 :
Mean 748 729 739 ‘
Summary Text
History . . :
Economics <78 .70 ,-
]
{
_




Current Form

Summary
Text

Mean

33

Table 8

Proportion correct in Experiment 5: Transfer Experiment
with the Main Points Underlined

Performance over both halves

Summary Text
.734 718

Performance on second half
as a function of study form on first half

Previous Form Studied

Summary Text Mean
767 .687 727
.758 717 738
.763 702




6 mo./! yr.

Table 9

Proportion Correct for subjects in

Experiments 1, 2, 3 who participated in

Experiment 9. Text

.693
.600
575
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